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What is claim d Is: 



- T2 6 ^ 



1. An isolated mammalian nucleic acid molecule 
encoding a mammalian prostate- specif ic membrane 
5 antigen. 



isolated mammalian DNA molecule of claim 1. 
An desolated mammalian cDNA molecule of claim 2 
An isola£^d mammalian RNA molecule of claim 1. 



5. An isolated \m axnmal: '" an nucleic acid molecule of 
claim 3, wkerein the nucleic acid molecule is 
15 derived fromWimans. 



A nucleic acid molecule of at least 15 nucleotides 
capable of specifically hybridizing with a sequence 
of the nucleic acid molecule of claim 1. 



7. A DNA\molecule of claim 6. 

8 . An RNA rmslecule of claim 6 . 

25 9. A nucleic atei^smolecule of at least 15 nucleotides 

capable of sfpeciracally hybridizing with a sequence 
of a nucleic kpa^A molecule which is complementary 
to the nuclefic \ciA molecule of claim 1. 

30 10. A DNA molecule of Vlaim 9. 

11. An RNA molecule of cT^im 9. 



12. A method of detecting expression of a mammalian 
35 prostate-specific membrane antigen in a cell which 
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comprises obtaining total mRNA from the cell, 
contacting the mRNA so obtained with a labelled 
nucleic acid molecule of claim 6 under hybridizing 
conditions, determining the presence of mRNA 
hybridized to the molecule, and thereby detecting 
the expression of the mammalian prostate- specif ic 
membrane antigen in the cell . 



A method of detecting expression of a mammalian 
prostate-specific .membrane antigen in tissue 
sections which comprises contacting the tissue 
sections with a labelled nucleic acid molecule of 
claim 6 under hybridizing conditions, determining 
the presence of mRNA hybridized to the molecule, 
and thereby detecting the expression of the 
mammalian prostate -specific membrane antigen in 
tissue sections. 



An\ isolated mammalian nucleic acid molecule of 
clai&t 2 operatively linked to a promoter of RNA 
transcription. 

A vector which comprises the isolated mammalian 
nucleic ^cid molecule of claim 1. 

A plasmid o\ claim 15 . 



The plasmid fo\ clai*p 16 designated P55A-PSM (ATCC 
Accession 

A host vector Astern \ for the production of a 
polypeptide having the biological activity of a 
mammalian prostate- aepecific membrane antigen which 
comprises the vector of claim 15 and a suitable 
host . 
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19. A \iost vector system of claim 18, wherein the 
su±t?&ble host is a bacterial cell, insect cell, or 
mammalian cell. 



10 



20. A methd£/-qf producing a polypeptide having the 
biological Activity of a mammalian prostate- 
specific Jfoernbtane antigen which comprises growing 
the host! c^lls\of the host vector system of claim 
19 under \suAtabie conditions permitting production 
of the polypeptide and recovering the polypeptide 
so produced. 



15 



20 



21. A mammalian celA comprising the vector of claim 15. 



22 



A method for determining whether a ligand can bind 
to a mammalian prostate-specific membrane antigen 
which comprises contacting a mammalian cell having 
an isolated DNA molecule encoding a mammalian 
prostate -specific membrane antigen with the ligand 
under conditions permitting binding of ligands to 
the mammalian prostate-specific membrane antigen, 
and determining whether the ligand binds to a 
mammalian prostate- specif ic membrane antigen. 



25 



23. A ligand detected by the method of claim 22 



24. Purified\ mammalian prostate-specific membrane 
antigen. 

30 25. A polypeptide encoded by the isolated mammalian 

nucleic acid/taortecule of claim 1 



35 



26. A method ~^J:o VLdei 

mammalian pro^tatfe - specif ic 
comprising step^V of 



tify or purify ligands of a 
membrane antigen 
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C) 



d) 



J45. 



15 



coupling the purified mammalian prostate - 
specific membrane antigen of claim 24 to a 
solid matrix; 

incubating the coupled purified mammalian 
prostate- specif ic membrane protein derived 
from a) with potential ligands under the 
;onditions permitting binding of ligands to 
the coupled purified mammalian prostate- 
specific membrane antigen to form a complex; 
washing the ligand and coupled purified 
ilian prostate- specif ic membrane antigen 
comblex formed in b) to eliminate impurities; 
and 

elutAng the ligand from the coupled purified 
mammalian prostatic membrane specific antigen. 



20 



27. 
28. 



A ligand identified or purified by claim 26 



A therapeutic \agent 
or 27 and a /cy^otoxj> 



comprising a ligand of claim 23 
agent conjugated thereto. 



25 



30 



29 



30 



The therap 
cytotoxi 



:utic\ agent\ of claim 28, wherein the 
.s a radioisotope or toxin. 



A method bf imdging fcrostate cancer in human 
patients which aomprisfes administering to the 
patients at\ least pne ligand of claim 27 or claim 
23, capable of binaing to the cell surface of the 
prostate cancer celL and labelled with an imaging 
agent under conditions permitting binding between 
the ligand and the c^ll surface prostate-specific 
membrane antigen. 



35 



31. A composition comprising an effective imaging 
amount the ligand of claim 2 7 or claim 23 and a 
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pharma^eutically acceptable carrier. 

produce antibody using the prostate - 
rane antigen of claims 24 or 25. 

A method tb produce monoclonal antibody using the 
mammalian pgrostate- specif ic membrane antigen of 
claims 24 or\25. 



An antibody directed against the amino acid 
sequence of a mammalian prostate- specif ic membrane 
antigen. 

An antibody directed either to peptide Asp-Glu-Leu- 
A 

Lys-Ala-Glu (SEQ ID No. 39), or Asn-Glu-Asp-Gly- 
Asn-Glu (SEQ ID No. 40) or Lys-Ser-Pro-Asp-Glu-Gly 
(SEQ ID No. 41) of the prostate- specif ic membrane 
antigen. 



A monoclonal antibody of claim 34 or 35. 



jpeutic agent comprising an antibody of claim 
and a cytotoxic agent conjugated thereto. 

A therapeutic agent of claim 34 or 35, wherein the 
cytotoxic agen\ is either a radioisotope or toxin. 



A method / oJV^xifi^ing prostate cancer in human 
patient IwhicA comprises administering to the 
patient at lea^t one antibody of claim 34 or 35 
capable Qf binodng to the cell surface of the 
prostate cancer sell and labeled with an imaging 
agent under conditions permitting formation of a 
complex between ttre monoclonal antibody and the 
cell surface prostaue- specif ic membrane antigen. 
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40. Ai\ imaging method of claim 39 wherein multiple 
antibodies directed against the amino acid sequence 
of as, mammalian prostate- specif ic membrane antigen, 
binding to different epitopes and not interfering 
with tke binding of each other, are administered to 
the patient . 
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41. A method d£ claim 39, wherein the imaging agent is 
a radioisotope. 



15 



42 



43 



A prostate caricer specific imaging agent comprising 
the antibody o\ claim 34 or 35 and a radioisotope 
conjugated there 



A composition 
amount of the 
pharmaceutical ly 



npri§Jj.ng an effective imaging 
vof claim 34 or 3 5 and a 
ac AeptabVe carrier . 



2 0 44. An immunoassay ^for measuring the amount of a 

mammalian prostate- specific membrane antigen in a 
biological sample comprising steps of: 

a) contacting the biological sample with at least 
one antibody of claim 34 \pr 3 5 to form a complex 

2 5 with said antibody and tne mammal ian prostate - 

specific membrane antigen, and 

b) measuring the amount of Vhe prostate-specific 
membrane antigen in said biological sample by 
measuring the amount of said complex. 



ML 
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45. An immunoassay for measuring the amount of a 
mammalian prostate- specif ic membrane antigen in a 
biological sample comprising steps of: 
a) contacting the biological sample with at least 

A one ligand of claim 23 ui Bfr - to form a complex with 
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said ligand and the mammalian prostate -specific 
membrane antigen, and 

b) measuring the amount of the mammalian prostate- 
specific membrane antigen in said biological sample 
by measuring the amount of said complex. 



A ^method to purify mammalian prostate -specific 
membisane antigen comprising steps of: 

a) coupling at least one antibody of claim 34 or 3 5 
to a solaxi matrix; 

b) incubating Js^e coupled antibody of a) with a 
cell lysate containing prostate- specific membrane 
antigen under/ u^eopndition permitting binding of 
the coupled alftibo^yyand prostate- specif ic membrane 
antigen; 

c) washing the\solid mh^rix to eliminate impurities 
and 

d) eluting the prostate- specif ic membrane antigen 
from the coupled antibody. 



A transgenic nonhuman mammal which comprises the 
isolated nucleic acid molecule of claim 1. 



A uta^isgenic nonhuman mammal whose genome comprises 
antiseri^e^DNA complementary to DNA encoding a 
mammalian pr"*>e^t ^specif ic membrane antigen so 
placed as to be^p^anspribed into antisense mRNA 
complementary to *VmRiW^\ encoding the prostate- 
specific membrane mtigenl^&jid which hybridizes to 
mRNA encoding the mammaliah^ prostate-specific 
membrane ant igen thereby reducing\its translation. 



A method of suppressing or modulating metastatic 
ability of prostate tumor cells, prostate tumor 
growth or elimination of prostate tumor cells, 
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comprising introducing a DNA molecule encoding a 

prostate specific membrane antigen operatxvely 
(K A 

linked to a 5 ' regulatory element into a tumor cell 

of a subject, in a way that expression of the 

5 prostate specific membrane antigen is under the 

control of the regulatory element, thereby 

suppressing or modulating metastatic ability of 

prostate tumor cells, prostate tumor growth or 

elimination of prostate tumor cells. 

10 

50. The method of claim 49, wherein the DNA molecule 
encoding prostate specific membrane antigen 
operatively linked to a 5' regulatory element forms 
part of a transfer vector which is inserted into a 

15 cell or organism, and which vector is capable or 

replication and expression of prostate specific 
membrane antigen . 

51. The method of claim 50, wherein the DNA molecule 
2 0 encoding prostate specific membrane antigen is 

integrated into a genome of a eukaryotic or 
prokaryotic cell . 

52. The method of claim 51, wherein a host cell 
25 contains and/or expresses a prostate specific 

membrane antigen. 




53. The i^ethod of claim 49, wherein the DNA molecule 
encoding prostate specific membrane antigen is 

30 introducedNby a deidvery vehicle. 

54. The method of Xlaim\53, wherein the delivery 
vehicle is bact^riSiT V iral > fungal, animal, or 
liposomal . 

35 
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The method of claim 49, wherein the 5' regulatory 
element is a promoter. 

The method of claim 49, wherein the 5' regulatory 
element is an enhancer. 



57. The method of claim 49, wherein the subject is a 
l1. 
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58 . 



59 



60, 



The\ method of claim 57, wherein the subject is a 
humai 

A method of suppressing or modulating metastatic 
ability\of prostate tumor cells , prostate tumor 
growth o\ elimination of prostate tumor cells, 
comprising^ introducing a DNA molecule encoding a 
prostate specific membrane antigen operatively 
linked to a\5' regulatory element coupled with a 
therapeutic DfcF^C intsc* a tumor cell of a subject, 
thereby suppressing\ or modulating metastatic 
ability of ^ro\tate t\mor cells, prostate tumor 



growth or el 



The method pf clai\ 
encoding pjrostate 
operatively 



.on 



prostate tumor cells. 



59, 



30 



^herein the DNA molecule 
specific membrane antigen 
linked td\a 5' regulatory element forms 
part of a transfer veator which is inserted into a 
cell or organism, and\which vector is capable or 
replication and expression of prostate specific 
membrane antigen. 



35 



61. The method of claim 60, vJherein the DNA molecule 
encoding prostate specific membrane antigen is 
integrated into a genome \ of a eukaryotic or 
prokaryotic cell. 
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The method of claim 61, wherein a host cell 
contains and/or expresses a prostate specific 
membrane ant igen . 

63- \ The method of claim 59, wherein the DNA molecule 
mcoding prostate specific membrane antigen is 
ltroduced by a delivery vehicle. 
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64. Th\ method of claim 63 , wherein the delivery 
vehicle is bacterial, viral, fungal, animal, or 
liposomal . 



15 



20 



25 



65 



66 



67. 



68 



69 



The method of claim 59, wherein the 5' regulatory 
element Ys a promoter. 



The method) 
element 



L aim 59, wherein the 5' regulatory 
enMancer . 



The me 
encodes 
activator 



tt od of Nclaim 



^9, wherein the therapeutic DNA 
riral antigen, or a pro- drug 



tafertlg' 



enzyme , 



The metnod of cl\ 
interleukin-2 . 



lim 67\ wherein the cytokine is 



The method of clainj 67, wherein the cytokine is 
interleukin- 12 . 
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70. The method of claim $7, wherein the cytokine is 
interferon. 



71. The method of claim 67\ wherein the cytokine is 
granulocytic macrophage\ - colony stimulating 
factor . 
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The metti! 
mammal . 



claim 59, wherein the subject is a 



The method of \aim 72, wherein the subject is a 
human. 



A p rootatc tumor cell, comprising a DNA molecule of 

claim 4-'under the control of a prostate specific 
A 

membrane antigen operatively linked to a 5' 
regulatory element . 



The method of claim 74, wherein the 5' regulatory 
element is a promoter. 

The method of claim 74, wherein the 5' regulatory 
element is an enhancer . 



A therapeutic vaccine for preventing human prostate 

tumor growth or stimulation of prostate tumor cells 

4ke subject 

in a subject, comprising administering^an effective 
amount to the prostate cell of claim 74 , and a 
pharmaceutical acceptable carrier, thereby 
preventing the tumor growth or stimulation of tumor 
cells in the subject. 



A method of detecting hematogenous micrometastic 
tumor cells of a subject, comprising performing 
noctod polymerase chain reaction (PGR) on blood, 
bone marrow or lymph node samples of the subject 
using^ the prostate' specific membrane antigen 
primers, and (B) verifying micrometastases by DNA 
sequencing and Southern analysis, thereby detecting 
hematogenous micrometastic tumor cells of the 
subj ect . 
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79. The method of claim 78, wherein the primers are 
derived from prostate specific antigen. 



80. \ The method of claim 78, wherein the subjects is 
administered hormones in an effective amount. 

81. T>he method of claim 80, wherein the hormone is an 
androgen suppressor . 

82. The Vethod of claim 78, wherein the subject is a 
mamma J 



15 



20 



25 



30 



83 



84 



85 



86 



87 



The method of claim 82, wherein the subject is a 
human. 

A method of abrogating mitogenic response due to 
transferring comprising introducing a DNA molecule 
encoding prbstate specific membrane antigen 
operatively linked to a 5' regulatory element into 
a tumor cell , \ the expression of which gene is 
directly associated with a defined pathological 
effect within a\ itt6Tfci.cellular organism, thereby 
abrogating mitogen response due to transferrin. 



The method of cl£ii 
element is a prbrtiotei 



lerein the 5 ' regulatory 
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The method of claim 84L wherein the 5' regulatory 
element is an enhancer. 

The method of claim 84, Wherein the DNA molecule 
encoding prostate specVfic membrane antigen 
operatively linked to a 5' regulatory element forms 
part of a transfer vector which is inserted into a 
cell or organism, and which\ vector is capable or 
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replication and expression of prostate specific 
membran\ antigen. 



88. 



The met 
encodii 
integrs 
proka] 



otic 



claim 84 , wherein the DNA molecule 
te specific membrane antigen is 
Lntd; a genome of a eukaryotic or 
ill 
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The method of \ claim 88, wherein a host cell 
contains and/or\ expresses a prostate specific 
membrane antigen. 



